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© An engine noise control apparatus which is ca- 
pable of effectively reducing or waveform-reshaping 
a wide range of engine noise. The apparatus has an 
engine rotating speed sensor (5) for detecting an 
engine rotating speed and "a waveform generator 
circuit (46) for converting a rotation pulse signal to a 
periodic signal having a frequency which is a pre- 
determined multiple of the detected engine rotating 
speed. The output of an air flow meter (3) is passed 
through a bandpass filter (41) and a rectifier circuit 
(42) to generate a control signal which is an average 
value of alternating current components of the out- 
put. A CPU (44), with reference to a map previously 
stored in a memory (45), modifies the phase and 
amplitude of the periodic signal with respect to an 
engine rotation reference signal based on the rota- 
tion pulse signal and the control signal, and outputs 
the modified signal as driving signals to operate 
speakers (6A, 6B) disposed in an intake tube and an 



exhaust tube for reducing noise. 

FIG. I 
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BACKGROUND OF THE INVENTION 

Held of the Invention 

The present invention relates to an engine 
noise control apparatus, and more particularly to a 
noise control apparatus which generates control 
sound in order to cancel noise or convert the noise 
into a favorable tone. 

Description of the Related Art 

As noise sources of a vehicle, intake sound 
and exhaust sound may be pointed out Conven- 
tionally, a variety of resonators have been used to 
reduce intake sound, while mufflers have been 
used to reduce exhaust sound. 

However, although these conventional noise 
control apparatuses mainly based on the resonance 
effect are effective in reducing limited noise near a 
resonance frequency, they do not provide sufficient 
noise preventing effects for engine noise which lies 
over a relatively wide frequency range. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve 
the above-mentioned problem, and its object is to 
provide an engine noise control apparatus which is 
capable of effectively reducing a wide range of 
engine noise or converting the waveform of such 
engine noise. 

According to the present invention as shown in 
Fig. 11, there is provided an engine noise control 
apparatus comprising means for detecting an en- 
gine rotating speed; periodic signal generation 
means for generating an oscillation signal having a 
frequency which is a predetermined multiple of the 
detected engine rotating speed; means for detect- 
ing pulsation components of intake air supplied to 
the engine; means for generating a control signal in 
accordance with the magnitude of the detected 
pulsation components of the intake air supplied to 
the engine; means for detecting a reference posi- 
tion in rotation of the engine and for outputting a 
reference position signal; means for modulating the 
phase and amplitude of the oscillation signal with 
respect to a reference position signal based on the 
engine rotating speed and the control signal, and 
outputting the modulated oscillation signal as a 
driving signal; and sound generation means dis- 
posed in at least one of intake sound and exhaust 
sound propagation paths of the engine for generat- 
ing control sound in accordance with the driving 
signal. 

A main frequency component causing engine 
intake sound and exhaust sound is a frequency 
which is a predetermined multiple (order) of an 



engine rotating speed which is defined by the 
number of cylinders and so on. The periodic signal 
generation means multiplies the engine rotating 
speed by a predetermined number previously de- 

5 termined from the number of cylinders and so on, 
to generate the periodic signal at the same fre- 
quency as that of problematic noise, i.e., the order 
of the engine rotating speed. 

The periodic signal is properly modified to 

10 modulate its amplitude and phase with respect to 
the reference position signal based on the engine 
rotating speed and the control signal, and outputted 
to the sound generation means as a driving signal. 
The sound generation means, upon receiving the 

75 driving signal, generates control sound in accor- 
dance with the driving signal to cancel or reduce 
propagating engine intake sound and so on or 
convert the sound into a favorable sound waveform. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the whole configura- 
tion of a noise control apparatus; 
Fig. 2 is a block diagram showing the configura- 

25 tion of an electronic control unit; 

Fig. 3 is a block diagram showing the configura- 
tion of a waveform generator circuit; 
Fig. 4 is a waveform chart showing an output 
signal of an air flow meter; 

30 Fig. 5 is a graph showing changes in intake 
sound pressure with respect to the time; 
Fig. 6 is a characteristic graph showing changes 
in the output of the air flow meter with respect to 
the engine rotating speed; 

35 Fig. 7 is a waveform chart showing how a con- 
trol signal is produced; 

Fig. 8 is a diagram showing a concept of a map; 
Fig. 9 is a waveform chart showing an output of 
an air flow meter in another embodiment of the 
40 present invention; 

Fig. 10 is a graph showing a control range in a 
further embodiment of the present invention; 
and 

Fig. 11 is a block diagram showing a general 
45 configuration of an engine noise control appara- 
tus according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

50 

[First Embodiment] 

Fig. 1 shows the configuration of an engine 
noise control apparatus. An air flow meter 3 of a 
55 known structure using a hot-wire is disposed in an 
intake tube extending from an intake port 11 of an 
engine cylinder 1 at a location downstream of an 
air cleaner 21. An output signal 3a of the air flow 



2 




EP 0 



meter 3 is inputted to an electronic control unit 
(ECU) 4. This ECU 4 is also supplied with a rota- 
tion pulse signal 5a corresponding to an engine 
rotating speed from a known engine rotating speed 
sensor 5 as well as a reference position signal 8a 
corresponding to an explosion timing of the engine 
from a known engine rotation reference position 
sensor 8. 

The ECU 4 not only controls an electronic fuel 
injection (EFI) and so on, but also generates driving 
signals 4a, 4b from the signals 3a, 5a, 8a, for 
damping intake sound and exhaust sound by a 
procedure, later described. These driving signals 
4a t 4b are respectively outputted through amplifiers 
61, 62 to a speaker 6A which is placed in the 
intake tube 2 near an intake opening 22 for serving 
as an actuator for controlling intake sound and a 
speaker 6B which is placed in an exhaust tube 7 
near an exhaust opening 71 for serving as an 
actuator for controlling exhaust sound. 

Fig. 2 shows the configuration of the ECU 4. 
The signal 3a generated by the air flow meter 3 is 
inputted to a bandpass filter 41 which only extracts 
alternating current components which are supplied 
to a CPU 44 through a rectifier circuit 42 as a 
control signal 42a. The signal 3a is composed of a 
direct current component proportional to an intake 
air amount and alternating current components P 
proportional to intake air pulsation which are super- 
posed with the direct current component. It can be 
seen from Fig. 5 that changes in a main compo- 
nent of the alternating current components P along 
the time is fairly coincident with changes in sound 
pressure Pa of intake sound. Also, as shown in Fig. 
6, changes in both the alternating current compo- 
nent level and the sound pressure level with re- 
spect to the engine rotating speed exhibit coinci- 
dent characteristics. 

The alternating current components of the sig- 
nal 3a from the air flow meter 3 include super- 
posed high frequency components as shown in 
Fig. 7(a) which, however, are removed when the 
signal 3a passes through the bandpass filter 41, 
thereby leaving only the main component (Fig. 7- 
(b)) which is defined by an order corresponding to 
the number of engine cylinders and the number of 
cycles (for example, the order is two for a four- 
cycle four-cylinder engine). The main component is 
full-wave rectified by a rectifier circuit 42 at the 
next stage (Fig. 7(c)), and then smoothed (Fig. 7- 
(d)) to be outputted as the control signal 42a indi- 
cative of a mean value of the alternating current 
components. This control signal 42a corresponds 
to intake air pulsation, i.e., the magnitude of intake 
noise. It will be understood that since exhaust noise 
generated due to exhaust gas pulsation exhibits a 
behavior similar to the intake noise, the control 
signal 42a also corresponds to the -magnitude of 
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the exhaust noise. 

The rotation pulse signal 5a from the engine 
rotating speed sensor 5 is inputted to a waveform 
reshaping circuit 43 (Fig. 2) and reshaped to be a 
5 rectangular wave at a TTL level which is supplied 
to the CPU 44 and a waveform generator circuit 46. 
The waveform generator circuit 46 is configured as 
shown in Fig. 3. and comprises a multiplication 
circuit 461, a low-pass filter 462, a phase control 
ro circuit 463, and an amplitude control circuit 464, all 
of which are serially connected in this order. 

The . rotation pulse signal 43a reshaped by the 
waveform reshaping circuit 43 is supplied to the 
multiplication circuit 461. This multiplication circuit 
T5 461, in response to a command from the CPU 44, 
- generates a pulse signal at a frequency which is a 
predetermined multiple of the frequency of the 
signal 43a. In this manner, the multiplication circuit 
461 generates a periodic pulse signal 461a which 
20 has the same frequency, for example, as the main 
component of the alternating current components 
included in the signal 3a from the air flow meter 3, 
i.e., the frequency of noise. 

The low pass filter 462 at the subsequent stage 
25 changes a cut-off frequency thereof by a command 
from the CPU 44, such that a source driving signal 
462a in a substantially sine wave shape near the 
fundamental frequency is extracted from the peri- 
odic signal 461a including harmonic components 
30 and outputted from the low pass filter 462. 

The source driving signal 462a, while passing 
through the phase control circuit 463 and the am- 
plitude control circuit 464, is modified to modulate 
its phase and amplitude with respect to the refer- 
35 ence position signal 8a by predetermined amounts, 
based on a command from the CPU 44. The modi- 
fying amounts of the phase and amplitude have 
previously been stored in a memory 45 in the form 
of maps, some examples of which are shown in 
40 Fig. 8. As can be seen from Fig. 8. a phase control 
amount and an amplitude control amount for pro- 
viding favorable sound damping effects have been 
empirically determined and set for each combina- 
tion of predetermined values of the control signal 
45 42a generated from the air flow meter output 3a 
and the rotation pulse signal 43a indicative of the 
engine rotating speed (T1, T2, .... N1, H2 t ...). 

Though illustration is omitted, a plurality of- 
maps 451, 452, 453 are provided corresponding to 
so the respective orders of the engine rotating speed 
as required, and two sets of these maps are pre- 
pared for intake sound and exhaust sound. 

The source driving signal 462a having its 
phase and amplitude modified by predetermined 
55 amounts by the phase control circuit 463 (Fig. 3) 
and the amplitude control circuit 464 (Fig. 3) are 
outputted to intake sound and exhaust sound con- 
trol speakers 6A, 6B through the respective amplifi- 
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ers 61, 62 as the driving signals 4a, 4b. Control 
sound is generated into the intake tube 2 and the 
exhaust tube 7 respectively from the speakers 6A, 
6B in response to the driving signals. Thus, the 
control sound from the intake sound control speak- 
er 6A and the control sound from the exhaust 
sound control speaker 6B, having substantially the 
same amplitudes and phases different by substan- 
tially 1 801 from each other, cancel or reduce intake 
sound and exhaust sound, respectively. 

In the foregoing manner, the magnitude of the 
intake air pulsation is predicted from the alternating 
current components of the output from the air flow 
meter 3, and the control sound for damping is 
generated on the basis of the alternating current 
components and the engine rotating speed, so that 
intake sound and exhaust sound over wide fre- 
quency ranges can be favorably damped promptly 
in response to even rapid acceleration of the ve- 
hicle or the like. 

[Second Embodiment] 

As shown in Fig. 9, the alternating current 
components in the output from the air flow meter 3 
may relatively largely vary at peak values P1, P1\ 
P2, P2\... for respective cylinders #1, #2, #3, #4 
(Fig. 9 shows the case of a four-cylinder engine by 
way of example). In this event the peak values for 
the respective cylinders are averaged in the CPU 
44 to derive an average value instead of reshaping 
the alternating current components by the reshap- 
ing circuit 43. 

If the peak values for the respective cylinders 
do not vary so much, a value for any of the 
cylinders may be taken as being representative of 
an average value. 

Alternatively, instead of calculating an average 
value of the alternating components for the four 
cylinders, the noise control may be performed for 
each cylinder in accordance with the magnitude of 
pulsation components for each cylinder. 

[Third Embodiment] 

Normally, intake and exhaust noise increases 
as the throttle valve aperture is larger as shown in 
Fig. 10. Therefore, the sound damping control may 
be performed only at the throttle value aperture 
equal to q1 or more, where the noise causes a 
problem. 

[Fourth Embodiment] • 

During acceleration of a vehicle, the magnitude 
of detected pulsation components may exhibit a 
value smaller than a sound pressure of actual noise 
due to a response delay of the air flow meter. To 



solve this problem, when acceleration of the ve- 
hicle is detected, the control signal 42a generated 
from the reshaping circuit 42 may be amplified. 

5 [Fifth Embodiment] 

Even with the same type of engines, errors 
may occur in the noise control based on previously 
set map data, due to the difference in layout of the 

70 intake system and aging change. Therefore, in con- 
sideration of the fact that the pulsation components 
or alternating components in the output of the air 
flow meter correspond to an intake sound pressure, 
learning feedback control may be performed in 

75 order to correct map data such that the amplitude 
control amount is corrected by the magnitude of 
pulsating intake air, and the phase control amount 
is corrected by a deviated time of the timing of a 
peak or bottom of the pulsation components from 

20 the timing of the reference position signal. By thus 
correcting the map data in accordance with the 
pulsating intake air supplied to the engine to be 
actually controlled, better noise control can be pro- 
vided. 

25 Incidentally, since engine noise causes a prob- 

lem particularly when an engine load is large, the 
noise control may be started when the alternating 
current components in the output from the air flow 
meter show a predetermined value or more. 

30 In the respective embodiments, when an intake 

tube pressure sensor is provided in place of the air 
flow meter for EFI, alternating current components 
in a signal generated by the pressure sensor may 
also be used, resulting in producing similar effects. 

35 it should be noted that the control sound does 

not necessarily have a waveform for cancelling or 
reducing noise, but may have a waveform which 
modifies noise to a favorable tone. 

While the foregoing embodiments have been 

40 described for the case where both intake and ex- 
haust noise should be reduced, either of them may 
be reduced. 

Also, in place of speakers, other sound gener- 
ators using a piezoelectric plate or the like may be 
45 used. 

As described above, according to the noise 
control apparatus of the present invention, since 
pulsation components of engine intake air are de- 
tected, and control sound is generated on the basis 

so of the pulsation components and the engine rotat- 
ing speed, a wide range of intake and exhaust 
noise can be controlled with a good responsibility. 

In the above embodiments, the control sound 
is generated by detecting an engine load or the 

55 intake air supplied to the engine in addition to the 
engine rotating speed, however, the control sound 
may be generated on the basis of only the engine 
rotating speed. 
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An engine noise control apparatus which is 
capable of effectively reducing or waveform-re- 
shaping a wide range of engine noise. The appara- 
tus has an engine rotating speed sensor (5) for 
detecting an engine rotating speed and a waveform 5 
generator circuit (46) for converting a rotation pulse 
signal to a periodic signal having a frequency 
which is a predetermined multiple of the detected 
engine rotating speed. The output of an air flow 
meter (3) is passed through a bandpass filter (41) w 
and a rectifier circuit (42) to generate a control 
signal which is an average value of alternating 
current components of the output. A CPU (44), with 
reference to a map previously stored in a memory 
(45), modifies the phase and amplitude of the peri- 75 
odic signal with respect to an engine rotation refer- 
ence signal based on the rotation pulse signal and 
the control signal, and outputs the modified signal 
as driving signals to operate speakers (6A, 6B) 
disposed in an intake tube and an exhaust tube for 20 
reducing noise. 

Claims 

1. An intake sound control apparatus comprising: 25 

intake sound information detecting means 
(5, 43) for sampling intake sound information 
due to the drive of an engine, said intake 
sound information detection means having en- 
gine rotating speed detection means for de- 30 
tecting a rotating speed of said engine; 

. signal generation means (44) for generat- 
ing a signal having a frequency corresponding 
to a desired ratio of orders based on the intake 
sound information sampled by said intake 35 
sound information sampling means; 

memory means (45) including a control 
map for storing data of phases and amplitudes, 
said phases and said amplitudes correspond- 
ing to an engine rotating speed; 40 

signal modifying means (46) for phase- 
controlling and amplitude-controlling the signal 
generated by said signal generation means in 
accordance with a phase and an amplitude 
read from the control map using the detected 45 
engine rotating speed; and 

control sound generation means (61, 62, 
6A, 6B) for generating control sound in accor- 
dance with the signal of said signal modifying 
means and for supplying said control sound to so 
a propagation path of the intake sound. 

2. An intake sound control apparatus according to 
Claim 1 wherein said rotating speed detecting 
means is a rotation speed sensor for generat- 55 
ing a signal representing a rotation speed of a 
rotary shaft of the engine, and said signal 
generation means includes a multiplication cir- 



cuit for multiplying a frequency of the signal 
from said rotating speed sensor and a low- 
pass filter for eliminating harmonics of the mul- 
tiplied signal and for extracting only a first- 
order component corresponding to the. desired 
ratio of orders. 

3. An intake sound control apparatus according to 
Claim 1 wherein said intake sound information 
detection means further having an engine load 
detection means. 

4. An intake sound control apparatus according to 
Claim 1 wherein said signal modifying means 
determines a change in the rotating speed of 
the engine and performs said phase-controlling 
and said amplitude controlling corresponding 
to the change in rotating speed when the 
change in rotating speed exceeds a predeter- 
mined level. 

5. An intake sound control apparatus according to 
Claim 1 wherein said signal generation means 
uses a ratio of orders associated with the rotat- 
ing speed of the engine. 

6. An intake sound control apparatus according to 
Claim 1 wherein said signal modifying means 
controls by using phase data and amplitude 
data of a specified ratio of orders for rotating 
speeds. 

7. A sound control apparatus comprising: 

sound information detection means (5, 43) 
for sampling sound information due to the 
drive of an engine, said sound information de- 
tecting means having engine rotating speed 
detecting means for detecting a rotating speed 
of said engine; 

signal generation means (44) for generat- 
ing a signal having a frequency corresponding 
to a desired ratio of orders based on the sound 
information sampled by said sound information 
sampling means; 

memory means (45) including a control 
map for storing data of phases and amplitudes, 
said phases and said amplitudes correspond- 
ing to an engine rotating speed; 

signal modifying means (46) for phase- 
controlling and amplitude-controlling the signal 
generated by said signal generation means in 
accordance with a phase and an amplitude 
read from the control map using the detected 
engine rotating speed; and 

control sound generation means (61, 62, 
6A, 6B) for generating control sound in accor- 
dance with the signal of said signal modifying 
means and for supplying said control sound to 
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a propagation path of the sound. 

8. A sound control apparatus according to Claim 
7 wherein said engine rotating speed detecting 
means is a rotation speed sensor for generat- 
ing a signal representing a rotation speed of a 
rotary shaft of the engine, and said signal 
generation means includes a multiplication cir- 
cuit for multiplying a frequency of the signal 
from said rotating speed sensor and a low- 
pass filter for eliminating harmonics of the mul- 
tiplied signal and for extracting only a first- 
order component corresponding to the desired 
ratio of orders. 

9. A sound control apparatus according to Claim 
7 wherein said signal modifying means deter- 
mines a change in the rotating speed of the 
engine and performs said phase-controlling 
and said amplitude-controlling corresponding 
to the change in rotating speed when the 
change in rotating speed exceeds a predeter- 
mined level. 

10. A sound control apparatus according to Claim 
7 wherein said signal generation means uses a 
ratio of orders associated with the rotating 
speed of the engine. 

11. A sound control apparatus according to Claim 
7 wherein said signal modifying means con- 
trols by using phase data and amplitude data 
of a specified ratio of orders for rotating 
speeds. 

12. A sound control apparatus according to Claim 
7 wherein said sound information detecting 
means further having an engine load detecting 
means. 

13. A sound control apparatus comprising: 

engine rotating speed detecting means (5, 
43) for detecting a rotating speed of said en- 
gine; 

engine load detecting means (3, 41 , 42) for 
detecting a load of said engine; 

signal generation means (44) for generat- 
ing a signal having a frequency corresponding 
to a desired ratio of orders based on the sound 
information sampled by said engine rotating 
speed detecting means and said engine load 
detecting means; 

memory means (45) including a control 
map for storing data of phases and amplitudes, 
said phases and said amplitudes correspond- 
ing to an engine rotating speed and an engine 
load; 

signal modifying means (46) for phase- 



controlling and amplitude-controlling the signal 
generated by said signal generation means in 
accordance with a phase and an amplitude 
read from the control map using the detected 
5 engine rotating speed and the detected engine 

load; and 

control sound generation means (61, 62, 
6A, 6B) for generating control sound in accor- 
. dance with the signal of said signal modifying 
10 means and for supplying said control sound to 

a propagation path of the sound. 

14. An engine noise control apparatus comprising: 

rotating speed detection means (5, 43) for 

75 detecting a rotating speed of an engine; 

signal generation means (44) for generat- 
ing an oscillation signal having a frequency 
which is a predetermined multiple of the de- 
tected rotating speed of said engine; 

20 intake signal detection means (3) for de- 

tecting pulsation components of intake air sup- 
plied to said engine; 

control signal producing means (41 , 42) for 
producing a control signal in accordance with a 

25 signal generated by said intake signal detec- 

tion means; 

position detection means (8) for detecting 
a reference position in rotation of said engine 
and for outputting a reference position signal; 

30 signal modifying means (45, 46) for modi- 

fying a phase and an amplitude of said signal 
generation means with respect to a signal of 
said position detection means on the basis of a 
signal of said rotating speed detection means 

35 and a signal of said control signal producing 

means; and 

control sound generation means (61 , 62, 
6A, 6B) disposed in at least one of intake 
sound and exhaust sound propagation paths of 

40 said engine and for generating a control sound 

in accordance with a signal of said signal 
modifying means. 

15. An engine noise control apparatus according to 
45 claim 14, wherein said intake signal detection 

means (3) detects the pulsation components of 
intake air supplied to said engine by use of an 
air flow meter disposed in a midway of an 
intake path of said engine. 

50 

16. An engine noise control apparatus according to 
claim 14, wherein said control signal producing 
means (41, 42) takes an average of peak val- 
ues of said pulsation components for cylinders 

55 of said engine in each predetermined period to 

generate said control signal for each of cyl- 
inders of said engine, and said modifying 
means modifies said oscillation signal on the 
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basis of said each a signal of said control 
signal producing means. 

17. An engine noise control apparatus according to 
claim 14, wherein said modifying means (45, 
46) outputs said driving signal when said con- 
trol signal is larger than a predetermined value. 

18. An engine noise control apparatus according to 
claim 14, wherein said detection means (3) 
detects the pulsation components of intake air 
supplied to said engine by use of a pressure 
sensor disposed in a midway of an intake path 
of said engine. 

19. An engine noise control apparatus according to 
claim . 14, wherein said modifying means (45, 
46) modifies signals for performing phase con- 
trol with respect to a rotation reference position 
of said internal combustion engine. 

20. A sound control apparatus comprising: 

rotating speed detection means (5, 43) for 
detecting a rotating speed of an internal com- 
bustion engine; 

intake signal detection means (3) for de- 
tecting pulsation components of intake air sup- 
plied to said internal combustion engine; 

control signal producing means (41, 42) for 
producing a control signal corresponding to a 
signal generated by said intake signal detec- 
tion means; 

signal modifying means (44, 45, 46) for 
modifying signals for performing phase control 
and amplitude control from the signals gen- 
erated by said rotating speed detecting means 
and by said control signal producing means; 
and 

control sound generation means (61, 62, 
6A, 6B) for generating control sound in accor- 
dance with said signal of said signal modifying 
means and for supplying said control sound to 
a propagation path of the sound. 

21. A sound control apparatus according to Claim 
20, wherein said intake signal detection means 
detects the pulsation components of intake air 
supplied to said engine by use of an air flow 
meter disposed in a midway of an intake path 
of said engine. 

22. A sound control apparatus according to Claim 
20, wherein said intake signal detection means 
detects the pulsation components of intake air 
supplied to said engine by use of a pressure 
sensor disposed in a midway of an intake path 
of said engine. 



23. A sound control apparatus according to Claim 
20, wherein said signal modifying means modi- 
fies signals for performing phase control with 
respect to a rotation reference position of said 

5 internal combustion engine. 

24. .A sound control apparatus comprising: 

engine rotating speed detection means (5, 
43) for detecting a rotating speed of an internal 
io combustion engine; 

engine load detection means (3, 41 , 42) for 
detecting engine load by detecting pulsation 
components of intake air supplied to said inter- 
nal combustion engine; 
*5 signal generation means (44) for generat- 

ing a signal having a frequency corresponding 
to a desired ratio of orders based on the sound 
information sampled by said engine rotating 
speed detecting means and said engine load 
20 detecting means; 

memory means (45) including a control 
map for storing data of phases and amplitudes, 
said phases and said amplitudes correspond- 
ing to an engine rotating speed and an engine 
25 load; 

signal modifying means (46) for phase- 
controlling and amplitude-controlling the signal 
generated by said signal generation means in 
accordance with a phase and an amplitude 
30 read from the control map using the detected 

engine rotating speed and the detected engine 
load; and 

control sound generation means (61, 62, 
6A, 6B) for generating control sound in accor- 
ds dance with said signal of said signal modifying 
means and for supplying said control sound to 
a propagation path of the sound. 

25. A sound control apparatus according to Claim 
40 24, wherein said engine load detection means 

has intake signal detecting means for detecting 
pulsation components of intake air intake sup- 
plied to said internal combustion engine and 
engine load signal producing means for pro- 
45 ducing a engine load signal corresponding to a 

signal generated by said intake signal detec- 
tion means. 

26. A sound control apparatus according to Claim 
so 25, wherein said intake signal detection means 

detects the pulsation components of intake air 
supplied to said engine by use of an air flow 
meter disposed in a midway of an intake path 
of said engine. 

55 

27. A sound control apparatus according to Claim 
25, wherein said intake signal detection means 
detects the pulsation components of intake air 
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supplied to said engine by use of a pressure 
sensor disposed in a midway of an intake path 
of said engine. 

28. A sound control apparatus according to Claim 
. 24, wherein said signal modifying means modi- 
fies signals for performing phase control with 
respect to a rotation reference position of said 
internal combustion engine.. 
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